A two-component theory of the neutrino is discussed. The theory is possible only if parity is not conserved in interactions involving the neutrino. Various experimental implications are analyzed. Some general remarks concerning nonconservation are made.
the possible violation of these invariance laws in the weak interactions, a number of experiments were proposed. One of these is to study the angular distribution of the P ray coming from the decay of oriented nuclei. We have been informed by Wu' that such an experiment is in progress. The preliminary results indicate a large asymmetry with respect to the spin direction of the oriented nuclei. Since the spin is an axial vector, its observed correlation with the P-ray momentum (which is a polar vector) can be understood only in terms of a violation of the law of space inversion invariance in P decay.
In view of this information and especially in view of the large asymmetry found, we wish to examine here a possible theory of the neutrino diferent from the conventionally accepted one. In this theory for a given momentum p the neutrino has only one spin state, the spin being always parallel to p. The spin and momentum of the neutrino together therefore automatically define the sense of the screw.
In this theory the mass of the neutrino must be zero, and its wave function need only have two components instead of the usual four. That such a relativistic theory is possible is well known. 4 It was, however, always rejected because of its intrinsic violation of space inversion invariance, a reason which is now no longer valid.
(In fact, as we shall see later, in such a theory the violation of space inversion invariance attains a maximum. ) In Sec. . (13) Ec)~c~~'+~c &~z 7 The neutrino as defined in Sec. 1 is a particle with spin parallel to its momentum representing a right-hand screw. Similarly, the antineutrino as defined there is a particle with spin antiparallel to its momentum representing a left-handed screw. We use this definition throughout the present paper.
arzd obtain the same resutt as the present theory.
The two possible choices (12a) and (12b) depend on whether, in the P decay of the neutron, process (9a) or (9b) prevails, i.e. , whether a neutrino' or an antineutrino is emitted. We shall see in Sec. 3 that experimentally it will be easy to decide which of the two choices is appropriate (if the theory is correct). [ In writing down (13) the Fierz interference terms has been set equal to zero, which is in conformity with the experimental results, ' and which implies [see Eq.
(A.5) of reference 1j:
Real part of C~CT*=0. (15) By measuring the momentum dependence of the asymmetry parameter P, one can test whether the present theory is correct.
It is interesting to notice that for a positron emitter the asymmetry parameter has the opposite sign. This is a direct consequence of the fact that in positron and electron emission, the neutrino and antineutrino emitted have opposite spirality.
4. An experiment such as the one being carried out by Cowan and collaborators' measures the cross section for neutrino absorption, which can be calculated in both the present theory and the usual theory. Now one determines the magnitude of the P-coupling constants to give the observed lifetimes of nuclei against P decay. The calculated value of the cross section turns out then to be )mice as great in the present theory as in the usual theory. This follows from the following simple reasoning: The neutrino flux is an experimental quantity independent of the theory. If the neutrinos in a given direction have only one spin state instead of the usual two, by a detailed balancing argument they must have twice the cross section for absorption as the usual ones.
5. In the decay of~+ mesons at rest, let us consider the component of angular momentum along the direction of p", the momentum of the p meson. The orbital angular momentum contributes nothing to this component. The p spin component is therefore completely determined (irrespective of its total spin) by the spin component of the v or v. There are then two possibilities: (A) zr+~tz++v, ( 
